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(54) Supporting boc^ for use In orthodontic appliance 

(57) The present invention provides a supporting 
body for use In an orthodontic appliance capable of 
applying a force to the tooth to be treated from the most 
preferable position. The supporting body includes an 
implant member having the maximum dimension in its 
cross section of 2mm or less for being implanted in a 
jaw bone (maxilla and/or mandtbula). and an exposed 
member forming one end of the supporting body to be 
exposed to inside of mouth. The exposed portion 
includes an extended arm and the arm Is formed with a 
hook. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a supporting body 
for use in an orthodontic appliance which is used as an 
anchorage for giving a force to a tooth to be treated 
thereby moving It to a desired position, and an ortho- 
dontic method using the same. . 

DESCRIPTION OF THE RELATED ART 

In recent years, in a field of dental treatment, vari- 
ous orthodontic treatments have been conducted to 
patients having dental malocclusion. 

In the most well-known orthodontic treatment, 
brackets are fixedly attached on the surface of teeth by 
a bonding agent, axidi an arch wire is passed through the 
brackets. The restoring force generated by the arch wire 
pulls, pushes, or twists the teeth, so that the teeth are 
moved to the desired positions in the desired directions 
in a relative movement. In this manner, the alignment of 
the entire teeth is corrected. In addition to an arch wire, 
also used in an orthodontic treatment are rubber rings, 
resin chains, metallic coil springs, auxiliary wires and 
the like. As well as the arch wire, these members are 
engaged to brackets or lingual buttors fixedly attached 
to the teetii, so as to apply a force to the teeth. 

In an orthodontic treatment in which a space 
between two teetii is closed by accomplishing a relative 
movement therebetween, a force is applied to these two 
teeth in a direction toward each other, so that they are 
moved toward each otiier. In this case, if the size of 
these two teeth are different from each other, tiie move- 
ment of the larger tooth is smaller, and tiie movement of 
the smaller tooth is larger. 

In many cases, the larger tooth is used as an 
anchorage in treatment, because the movement of the 
larger tooth is thought to be smaller Generally, a molar 
tooth, especially a first molar tootii (a sixtfi tooth) is used 
as an anchorage. 

When an orthodontic treatment is conducted to a 
patient who has lost molar teeth, an artificial dental root 
(an implant member) is inplahted to a portion having no 
molar teeth. The artificial dental tooth has an abutment 
on its top end with a path through which an arch wire is 
passed as shown in U.S. Patent No. 4,988.292. 

There is another technique in which a small implant 
member is implanted in a maxilla and/or mandibula (or 
simply referred to as a jaw bone) through an alveolus, 
and a supporting bar is fixed to a teeth to be treated. 
The supporting bar extends toward the implant mentber 
so as to be brought into contact with the implant. As the 
implant member serves as a stopper against tiie sup- 
porting bar, further unnecessary movement of the tooth 
is prevented (see Bousquet. Bousquet, Mauran, and 
parguel. Vol. XXX No. 5), 

As described above, conventionally, the orthodontic 



treatment has been mainly conducted by a relative 
movement between teeth. In this treatment, a tootii to 
be treated is moved to a desired position using anotiier 
tootii (for example, a first molar tooth) as an anchorage. 

5 There is a possibility that the tooth used as an anchor- 
age Itself is moved from its correct position. Accordingly, 
complicated processes are required. For example, tiie 
tootii used as an anchorage is returned to its original 
correct position after the orthodontic treatment is com- 

10 pleted, or the tooth used as an anchorage is connected 
to the other tootii before starting the orthodontic treat- 
ment in order to keep it to its correct position. Such an 
orthodontic treatinent requires long time and is painful 
for a patient. 

15 For a patient having a narrow dental arch, a treat- 
ment for expanding tiie dental arch is conducted. In this 
treatment, a rapid expansion appliance is adopted to 
rapidly expand tiie median palatine suture of the upper 
jaw. 

20 Rgure 34 is a diagram for illustrating an orthodontic 
treatment using a rapid expansion appliance 40 and a 
pair of straps 40. One end of each strap 42 is fitted to 
the side teeth, and the otiier end tiiereof is connected to 
a rapid expansion appliance 40. The rapid expansion 

25 appliance 40 has an expansion screw. Turning the 
expansion screw gives pushing force to tiie teeth toward 
both buccal sides, so that the median palatine suture 41 
is expanded in a direction shown by arrows G. 

The metiiod using the rapid expansion appliance 

30 has a prol>lem. In the treatment, a pushing force is 
applied to the teeth, and the pushed teetii are inclined 
toward buccal sides. As a result, the alignment of tiie 
teeth is disturbed. 

The present invention was made to solve the 

35 alx>ve-described problems, and the objective thereof is 
to provide a supporting body for use in an ortiiodontic 
appliance. The supporting body is implanted in a max- 
illa and/or mandibula (or sinply referred to as a jaw 
bone) to be used as an anchorage for applying a force 

40 to a tooth to be treated witiiout adversely affecting the 
otiier correctiy-positioned teeth. The treatment using 
the supporting body of tiie present invention requires no 
complicated processes. 

Another objective of tiie present invention is to pro- 

45 vide a supporting body for use in an orthodontic appli- 
ance which expands median palatine suture witiiout 
imposing unnecessary force to teeth. 

Still another objective of the present invention is to 
provide an orthodontic method using the supporting 

so txxly of the present Invention. 

SUMMARY OF THE INVENTION 

The fulfill the above objects according to tiie 
55 present invention, a supporting body for use in an ortho- 
dontic appliance includes an implant member having a 
maximum dimension in its cross section of 2mm or less 
for being implanted in a jaw bone, and an exposed 
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member forming one end of the supporting body to be 
exposed to inside of mouth, and the exposed member 
includes an extended arm and the arm is formed with a 
hook (hereinafter, referred to as the first invention.). 

In another aspect of the present invention, a sup- s 
porting body for use in an orthodontic appliance 
includes an implant member to pierce a jaw bone, and 
exposed member provided on opposite sides of the 
implant member to be exposed to inside of mouth, and 
the exposed member has a hook via or without arm 10 
(hereinafter, referred to as the second invention). 

In still another aspect of the present invention, an 
orthodontic method includes a step of implanting a sup- 
porting body in a jaw bone, and a step of applying a 
force to a tooth to be treated thereby moving it to a is 
desired position (hereinafter, refenred to as the third 
invention.). 

The above and other objects, features and advan- 
tages of the present invention will become more appar- 
ent upon reading of the following detailed description 20 
and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1A and IB are diagrams showing a sup- 25 
porting body for use in an orthodontic appliance 
according to Example 1 of the present invention; 
Rgure 2A is a cross-sectional view showing a sup- 
porting body for used in an orthodontic appliance 
taken along a line lla-lla of Rg. 1 , and Figure 2B is 30 
a cross-sectional view showing a supporting body 
for use in an orthodontic appliance taken along a 
line llb-llbof Fig. 1; 

Figure 3 is a diagram showing a supporting body for 
use in an orthodontic appliance according to Exam- 35 
pie 2 of tiie present invention; 
Rgure 4A is a cross-sectional view showing a sup- 
porting body for used in an orthodontic appliance 
taken along a line IVa-IVa in Rg. 3B, and Figure 4B 
is a cross-sectional view shewing a supporting 40 
body for used in an orthodontic taken along a tine 
IVb-IVb of Fig. 3A; 

Rgure 5 Is a supporting body for use in an ortho- 
dontic appliance according to Example 3 of the 
present invention; 45 
Figure 6 is a perspective view showing a supporting 
body for used in an orthodontic appliance accord- 
ing to Example 4 of the present invention; 
Rgure 7 is a perspective view showing a supporting 
body for use in an orthodontic appliance according so 
to Example 5 of the present invention; 
Rgure 8 is a perspective view showing a supporting 
body for use in an orthodontic appliance according . 
to Example 6 of the present invention; 
Rgure 9 is a partially sectional view for illustrating ss 
steps of implanting a supporting body of the 
present invention in a maxilla and/or mandibula; 
Rgure 10 Is a partially sectional view for illustrating 
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steps of implanting a supporting body of the 
present invention in a maxilla and/or mandibula; 
Rgure 11 is a diagram for illustrating an orthodontic 
treatment 1 using the supporting body of the 
present invention; 

Rgure 12 is a diagram for illustrating an ortiiodontic 
treatment 2 using the supporting body of the 

present invention; 

Rgure 13 is a diagram for illustrating an orthodontic 
treatment 3 using the supporting body of tiie 
present invention; 

Rgure 14 is a diagram showing a supporting body 

fur use in an ortiiodontic appliance according to 

Example 7 of tiie present invention; 

Rgure 15 is a top view showing a supporting body 

for use in an orthodontic appliance according to 

Example 8 of tiie present invention; 

Rgure 16 Is a top view showing a supporting body 

for use in an orthodontic appliance according to 

Example 9 of tiie present invention; 

Rgure 17 is a diagram showing a supporting body 

for use in an orthodontic appliance accorcfing to 

Example 10 of the present invention; 

Rgure 1 8 is a diagram for illustrating an ortiiodontic 

treatment 4 using the supporting body of tiie 

present invention; 

Rgure 19 is a diagram showing a supporting body 
for use in an orthodontic appliance according to 
Example 11 of the present invention; 
Rgure 20 is a diagram for illustrating an orthodontic 
treatment 5 using the supporting body of the 
present invention; 

Rgure 21 is a perspective view showing a support- 
ing body for use In an orthodontic appliance 
according to Example 12 of the present invention; 
Rgure 22 is a diagram for illustrating an ortiiodontic 
treatment 6 using the supporting body of the 
present invention; 

Rgure 23 is a perspective view showing a support- 
ing body according to Example 13 of tiie present 

invention; 

Rgure 24 is a diagram for illustrating an orthodontic 
treatment 7 using the supporting body of the Exam- 
ple 13 shown in Rg. 23; 

Rgure 25 is a diagram showing a supporting body 
for use in an orthodontic appliance according to 
Example 14 of the present invention; 
Rgure 26 is a diagram for illustrating an orthodontic 
treatment 8 using the supporting body of the Exam- 
ple 14 shown in Fig. 25; 

Rgure 27 is a diagram for illusti'ating an orthodontic 
treatment 9 using the supporting body of tiie 
present invention; 

Rgure 28 is a diagram showing a supporting body 
for use In an orthodontic ajpllance according to 
Example 15 of the present invention; 
Rgure 29 is a diagram showing a supporting body 
for use in an orthodontic appliance according to 
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Example 16 of the present invention; 
Figure 30 is a perspective view showing a support- 
ing body for use in an orthodontic appliance 
according to Example 17 of the present invention; 
Figure 31 is a longitudinal sectional view showing a s 
supporting body of a supporting body for use in an 
orthodontic appliance according to Example 17 of 
the present invention; 

Figure 32 is a front view for illustrating a treatment 
in which pressure is applied to an anterior tootii of 
an upper jaw; 

Figure 33 is a diagram showing nerves of an upper 
jaw; ard 

Figure 34 is a diagram for illustrating a conventional 
treatment using a rapid expansion appliance. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the orthodontic treatment of a tooth without using 
another tooth as an anchorage, a small-sized implant 
member is implanted in a maxilla and/or mandibula (or 
refen-ed to as a jaw bone) through alveolus. At the same 
time, a bracket (or a lingual button) is fixedly attached 
onto the surface of the tooth to be treated. Then, the 
implant and the brackets are connected to each other by 
a member such as a resin chain and a spring. This 
method does not use another tootii as an anchorage, so 
that a treatment can be conducted without adversely 
affecting another correctiy-positioned teetii. It should be 
noted that each one of bracket and the lingual button is 
also referred to as a fixing member in this specification. 

However, there are some cases where oonplicated 
processes are required as described below. 

Figure 32 is a front view for illustrating a treatment 
in which a front tooth of upper jaw is pulled toward alve- 
olus. An implant member 50 is inplanted in a maxilla 
and/or mandibula through alveolus of the upper jaw. At 
the same time, a bracket 34 is fixedly attached onto the 
surface of the front tootii 1. The bracket 34 and the 
implant member 50 are connected to each other by a 
resin chain 52. The resin chain 52 pulls the front tooth 1 
toward tiie alveolus via the bracket 34 using tiie implant 
50 as an anchorage. 

In this case. It is the most preferable tiiat the front 
tooth 1 is pulled in the direction shown by an an-ow K, 
tiiat is. along the line longitudinally running the center of 
the front tootii 1. In order to pull the front tootii 1 in the 
direction K. it is the most preferable that the implant 
memk>er 50 is implanted on the line along tiie direction 
K. However, as dental nerves and a root of the tootii 1 
are present along tiie direction K, the implantation of the 
implant member 50 at a position along the direction K 
may possibly damage the dental nerves or the tooth 
root. In addition, when the front tootii 1 is to be moved ss 
along the direction K. the presence of the implant mem- 
ber 50 along tiie direction K may be an obstacle of the 
movement of the front tooth 1 . 
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In the actual treatment, as shown in Figure 32. the 
implant 50 is implanted in a maxilla and/or mandibula 
through the alveolus at a position between the front 
teetii 1 and 2. In this case, however, the front tooth 1 is 
pulled toward the direction of L. tiiat is, along the tine out 
of the longitudinally center of the front tootii 1 . There- 
fore, tiie front tooth 1 is likely to be inclined. In order to 
prevent the front tooth 1 from being inclined, the front 
tooth 1 is connected to another tooth as a stopper. As a 
result, complicated processes are additionally required 
in the treatment. 

When the tooth to be treated is pulled toward alve- 
olus, the pulled tootii vigorously resists against the pull- 
ing force. Therefore, when an orthodontic treatment is 
conducted using a relative movement between teeth 
such as described above, the resisting force moves the 
tooth used as a stopper from its conrect position. 

Rgure 33 is a diagram showing main nerves which 
are present in the upper jaw. As shown in Figure 31 , the 
upper jaw has tiie greater palatine nerves 55a and the 
nasopalatine nerves 55b. 

Other than the nerves shown in Figure 33. there are 
various nerves in maxilla and/or mandibula. An implant 
member is required to be implanted while avoiding the 
nerves, and therefore, there are many cases where the 
implantation site is limited to a very small region. As a 
result, complicated processes are additionally required 
in the treatment. 

Using the supporting body of the present invention, 
the application of the force to the tootii to be treated can 
be conducted from the most preferable position even if 
its implantation site is limited to a very small region. 

In tiie first invention, a supporting body for use in an 
orthodontic appliance includes an implant member hav- 
ing a diameter of 2mm or less for being implanted in a 
maxilla and/or mandibula and an exposed member 
forming one end of the supporting body to be exposed 
to inside of mouth, and the exposed memt^er Includes 
an extended arm and the arm is formed with a hook. 

In an orthodontic treatment, the supporting body is 
implanted in maxilla and/or mandibula at a position 
other than those having nerves in such a manner that 
the hook formed in the arm is located at a desired posi- 
tion. At the same time, a bracket and tiie like (hereinaf- 
ter also referred to as a fixing member) is attached to 
the surface of the tooth to be treated. The bracket and 
the hook are connected to each other by a resin chain, 
a metallic coil spring and the like, so that a force 
required for treatment is applied to the tootii to be 
treated. This force moves the tooth to a desired position 
using tiie hook as an anchorage. 

Due to the presence of tiie arm, the hook Is located 
at a position apart from the implantation site of the 
implant member. Therefore, while implanting the 
implant member at a position having no nerves in max- 
illa and/or mandibula, the hook can be located at a posi- 
tion which is the most preferable for the application of 
the force. In addition, by properly selecting the orienta- 
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tlon and the length of the arm, the most preferable dis- 
tance between the implantation site and the hook and 
the most preferable orientation of the hook can be 
obtained. 

As a result the tooth to be treated can be moved to 
a desired position with simple processes and only a 
short period of time. 

A supporting body of tiie present invention has an 
implant member with a diameter of 2mm or less. Due to 
such a small diameter, the implant member is easily 
Implanted In maxilla and/or mandibula while avoiding 
nerves, for example, at an interval of about 3mm 
between nerves with little harmful influence to human 
body. 

Preferably, the implant member has a diameter of 
1 .5mm or less, and more preferably 1 mm or less. This is 
because, as described above, an implant member with 
a small diameter can be inrplanted in maxilla and/or 
mandibula while avoiding nerves with less harmful influ- 
ence to human body. The lower limit of the diameter is 
0.5 mm. because an implant member with a diameter 
smaller than this may not withstand a force applied for 
treatment, and may slip off the implantation site. 

A supporting body is required to withstand a force 
of 100 to 300g normally, and at most, 1 kg. According to 
the present invention, it has been found that an implant 
member with a diameter of 2mm or less, or even 1mm 
or less Is sufficient to be used in an orthodontic treat- 
ment. 

The length of the inplant member is selected in 
accordance with the thickness of the maxilla and/or 
mandibula of the inrplantation site. Preferably, the 
inplant member has a length of 5 to 15mm. With too 
short length, an implant, may not withstand a force 
applied thereto for a treatment. With too large length, an 
implant may give a harmful effect on maxilla and/or 
mandibula. 

Preferably, the supporting body is made of titanium 
or titanium alloy, because titanium or titanium alloy has 
excellent tMO-compatibility. 

The arm may have not only one hook but also two 
or nx)re hooks. 

According to the present invention, the implant 
member and the e^qDOsed member are independently 
formed with each other, and the exposed member is 
mountable to the implant member to form a one piece 
unit when in use. The entire exposed member is essen- 
tially exposed to Inside of mouth; however, a part of the 
exposed member may be buried in gingiva. In addition, 
the entire implant member is essentially implanted in 
maxilla and/or mandibula; however, the entire implant 
member is not necessarily implanted in maxilla and/or 
mandibula. 

As described above, the exposed member and the 
implant member are independently formed with each 
other and the exposed member is mountable to the 
implant member. Accordingly, when it becomes neces- 
sary to change a position of hook after implanting the 
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implant member in maxilla and/or mandibula, the 
exposed menr^er is reset in such a manner that the 
hook is relocated at a desired position. Moreover, if no 
treatment is conducted after the implantation of the 
5 implant member until it firmly coalesces in the maxilla 
and/or mandibula. the exposed member is not mounted. 
When the implant member f jrmly coalesces in the max- 
illa and/or mandibula and the treatment is restarted, the 
exposed member is mounted to the implant member. 
70 During the period where the exposed member is not 
mounted to implant member, lip. bucca. or tongue will 
have decreased sense of discomfort. 

Preferably, the supporting body has a saew mem- 
ber for screw connecting the implant member and the 
15 exposed member. 

Furthermore, the angle formed between the axial 
centers of tiie arm and the implant member (hereinafter, 
refen-ed to as an upward angle in some cases) is set in 
a range between 90 degree to 180 degree, and more 
20 preferably in a range between 90 degree to 1 60 degree. 
If the arm forms an upward angle with respect to the 
implant member implanted in maxilla and/or mandibula 
as described above, the hook formed In the arm can be 
located apart from the alveolus. With this arrangement. 
25 when the hook and the bracket is connected to each 
other by a resin chain and the jike. the resin chain can 
be kept apart from the alveolus. This is advantageous 
because It is possble to prevent ttie alveolus from being 
inflamed by the contact with the resin chain and the like. 
30 However, too large distance between the bracket and 
the hook may give sense of discomfort to the lip, bucca. 
or tongue. Therefore, the upward angle is optimally set 
to such a degree that the lip, bucca, or tongue suffer 
from the minimum uncomfortable feeling. 
35 According to the present invention, tine exposed 
member is formed with a polygonal shape or radial teeth 
engagement shape recess and one end of the implant 
member is formed with a corresponding polygonal 
shape or radial teeth engagement shape projection fit- 
40 ting to tiie polygonal shape or radial teeth engagement 
recess, whereby the arm is selectably oriented in a 
plane perpendicular to the axial direction of the implant 
member (hereinafter, refen^ed to as an arm direction on 
tiie horizontal surface In some cases). 
45 By optimally selecting the arm direction on the hor* 
izontal surface, a length, and tiie upward direction of tiie 
arm, the hook is located at the most preferable position 
to be an anchorage for the application of force to the 
tootii to be treated. 
so In tiie present invention, preferably, the exposed 
member has a tapered surface with respect to the inser- 
tion direction (or a longitudinal center of the supporting 
body) and the implant member has a corresponding 
tapered surface, whereby the exposed member is firmly 
55 fitted to the implant member. 

Furthermore, in the present invention, the support- 
ing body has a plurality of arms formed with a hook. In 
tills case, two or more hooks oriented in different direc- 
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tions from each other are obtainable at one inpiantation 
site. 

The arm may be made of a plate spring. In this 
case, a restoring force (an elastic force) generated by 
the arm is applied to a tooth to be treated, whereby the 
tooth is moved to a desired position. 

Note that the cross sectional shape of the implant 
member Is not necessarily limited to a circular shape but 
it could be an oval shape and a some polygonal shape. 
So. if the cross sectional shape is other than a circular, 
then still the maximum dimension of the cross section of 
the implant member is preferably 2mm or less than 
2mm. 

Next, the second invention will be described. 

The supporting body of the second invention 
includes an implant member to pierce maxilla and/or 
mandlbula. and an exposed member provided on oppo- 
site sides of the implant member to be exposed to inside 
a mouth. Each exposed member has a hook on its end 
without or with arm. 

Each hook is connected to brackets attached to a 
tooth to be treated by a resin chain and the like to give a 
force to the tooth, and the force moves the tooth to a 
desired position. 

According to the second invention, there are a van* 
ety of types of the supporting body. Examples thereof 
include a supporting body having exposed members 
provided on its opposite ends each of which has an arm 
formed with a hook, a supporting body having exposed 
members on its opposite ends only one of which has an 
arm formed with a hook, and a supporting body having 
exposed members on its opposite ends neither of which 
has an arm and hooks are directly formed. If a support- 
ing body has an arm formed with a hook, the hook can 
be located at a desired position by orienting the arm in 
a desired direction, even though an implantation site is 
limited to a small region. 

The implant member preferably has a diameter of 
2mm or less, and more preferably 1.5mm or less, and 
the most preferably 1.0mm or less. This is because, as 
desaibed above, an implant member with small diame- 
ter can be implanted in maxilla and/or mandlbula while 
avoiding nerves with less harmful influence to human 
body The lower limit of the diameter is 0.5 mm. because 
an implant member with a diameter smaller than this 
may not withstand a force applied for treatment and 
may slip off the implantation site. 

Preferably, the Implant member and the exposed 
member are independentiy formed with each other and 
the exposed member is mountable to the implant mem- 
ber to form a one piece unit when in use. As is the case 
of the first Invention, the exposed member Is not 
mounted to the implant member until it Is needed or can 
be replaced with another one. 

The supporting body may include a screw member 
for screw connecting the implant member and the 
exposed member. In addition, the exposed member 
may have a tapered recess and the implant member 



has a corresponding tapered projection, whereby the 
exposed member Is firmly fitted to the implant member. 

The angle formed between the axial centers of the 
arm and tiie implant member (hereinafter, referred to as 
5 an upward angle) is set in a range between 90 degree 
to 180 degree, and more preferably in a range between 
90 degree to 160 degree. If the arm forms the upward 
angle with respect to tine implant member implanted In 
maxilla and/or mandibula, the hook and the resin chain 
10 can be kept apart from tiie alveolus. 

The exposed member Is formed with a polygonal 
shape or teetii engagement recess and one end of the 
implant member is formed with a corresponding polygo- 
nal shape or teeth engagement projection fitting to the 
15 polygonal shape recess, whereby the arm is selectably 
oriented in a plane perpendicular to the axial direction of 
the implant member (hereinafter, referred to as a hori- 
zontal direction of the arm). 

The supporting body has a plurality of arms formed 
20 with a hook. In this case, a plurality of hooks oriented in 
different directions from each otiier are obtainable from 
one exposed member. 

One arm may have a plurality of hooks. 

Tbe arm may be made of a plate spring. In such a 
25 case, the restoring force (an elastic force) generated by 
the arm is applied to a tooth to be treated, whereby the 
tooth is moved to a desired position. 

Note that the cross sectional shape of the implant 
member Is not necessarily limited to a circular shape but 
30 W could be an oval shape and a some polygonal shape. 
So, if the aoss sectional shape is other than a circular, 
then still the maximum dimension of the cross section of 
the Implant member is preferably 2mm or less than 
2mm. 

35 Next, the third Invention will be described. The third 
invention relates to a method for conducting an ortho- 
dontic treatment using the supporting body of the 
present invention. 

The tiiird invention is further categorized Into three 

40 orthodontic methods. The first method uses the sup- 
porting body of the first invention, and includes a step of 
implanting the implant member in maxilla and/or man- 
dibula. a step of attaching a bracket (also referred to as 
a fixing member) and/or a lingual button and the like 

45 (also refen'ed to as a fixing member) to a tooth to be 
treated, a step of connecting tiie bracket and/or the lin- 
gual button and the hook by an elastic member, and a 
step of applying an elastic force generated by the elastic 
member to the tooth. 

so Using the hook as an anchorage, a force required 
for treatment is applied to the tooth to be treated, so ttiat 
the tooth is moved to a desired position. 

The second method uses a supporting body having 
an implant member and an arm made of a plate spring 

55 formed with a hook. The method includes a step of 
implanting the implant member in maxilla and/or man- 
dibula. a step of attaching a bracket and/or a lingual but- 
ton to a tootii to be treated, a step of connecting the 
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bracket and/or the lingual button and the hook by an 
elastic member, and a step of applying an elastic force 
generated by the elastic member to the tooth. 

In this manner, a restoring force (an elastic force) 
generated by the arm is applied to the tooth to be 
treated, whereby the tooth is moved to a desired posi- 
tion. 

The third method uses a supporting body of the 
second invention including an implant member to pierce 
maxilla and/or mandibula and a hook provided to its 
opposite ends with or without arm. The third method 
includes a step of piercing the implant member in max* 
ilia and/or mandibula, a step of attaching a bracket 
and/or lingual button to a tooth to be treated, a step of 
connecting the bracket and/or lingual button and the 
hook by an elastic menU^er, and a step of applying an 
elastic force generated by the elastic member to the 
tooth. 

In this manner, the force required for treatment is 
applied to the tooth to be treated, whereby the tooth is 
moved to a desired position. 

A hook may be any member selected from those 
normally used in an orthodontic treatment, for example, 
brackets and lingual buttons. Examples of an elastic 
member include resin chains, coil springs, rubber 
hooks, and the like 

[Description of a supporting body] 

Example 1 

Figures 1 and 2 are diagrams for illi^trating a sup- 
porting body according to Example 1 of the present 
invention. Figure 1 A is a front view thereof. Figure 1 B is 
a top view thereof. Rgure 1 C is a right side view thereof. 
Figure 2A is a cross-sectional view showing a support- 
ing body of Figure 1 B along a line lla-lla. Rgure 2B is a 
cross-sectional view showing a supporting body of Fig- 
ure 1 A along a line 1 Ib-llb. 

A supporting body 10 includes an implant member 
11 , an abutment (an exposed member) 12, and a male 
screw 1 3 for fixing the implant member 1 1 and the abut- 
ment 12 to each other. In Example 1. the implant mem- 
ber 1 1 has a diameter C of about 1mm. and a length D 
of about 5mm. 

The abutment 12 has an arm 14 to be extended 
Inside a mouth when in use. and the arm is formed with 
a hook 15 on its end. As shown in Figure 1A. the angle 
formed between the axial centers of the arm 14 and the 
implant member 11 is 90 degree. The arm 14 has a 
length L of about 4mm. 

The implant 11 has a projection lib on its head 
portion, which is tapered with decreasing diameter 
toward its top end. On the other hand, the abutment 12 
has a recess 16 which is tapered in correspondence 
with the shape of the projection 1 lb with a diameter 
increased toward Hs bottom. The projection lib is 
formed with a female screw hole 1 1c so as to fit a male 



screw 13 therein. The abutment 12 and the implant 
member 1 1 are connected to each other by the projec- 
tion 1 lb and the recess 16, and are further firmly fixed 
to each other by the male screw 13. 

5 Due to the tapered shapes of the projection 11b 
and the recess 16 corresponding to each other, the 
abutment 12 and the implant 1 1 are firmly fitted to each 
other when tightened by the screw 13. 

In addition, due to the tapered shapes, there is no 

10 need to match the length of the length of the male screw 
1 3 to the depth of the female hole 1 1c. It is only required 
that the female screw hole 11c is required to have a 
depth larger than the length of the male screw 13. The 
formation of such a structure is easy. Contrary to this, if 

15 the screw connection is completed only when the bot- 
tom end of the male screw 13 is brought into contact 
between the bottom of the female screw hole 1 1c, it is 
required that the length of the male screw 13 is identical 
to the depth of the female screw hole 1 1c. The formation 

20 of such a structure requires high level of processing 
technique 

In addition, as shown in Figure 26. the projection 
1 lb of the Implant member 1 1 is hexagonal-shaped and 
the recess 16 of the abutment 12 is hexagonal-shaped 

25 as well, and they are fittingly engageable to each other. 
In this case, the fitting of the abutment 12 with 
respect to the implant member 1 1 can be changed by 
60 degree. Accordingly, the horizontal direction along 
which the arm 14 extends can be changed by 60 

30 degree, so that the hook 15 provkied on its end can be 
located at a desired position. 

Example 2 

35 Figure 3 and 4 are diagrams showing a supporting 
body according to Example 2 of the present invention. 
Figure 3 A is a front view thereof. Figure 3B is a top view 
thereof. Figure 3C is a right side view thereof. Figure 4A 
is a cross-sectional view showing a supporting body 

40 taken along a line IVa-IVa of Rgure 3B. Rgure 48 is a 
cross-sectional view showing a supporting body taken 
along a line IVb-IVb of Figure 3 A. 

In Example 2, used is a supporting body having a 
structure identical to the supporting body 10 used in 

45 Example 1 except that the angle formed between the 
axial centers of the arm 24 and the implant member 1 1 
is set 135 degree, (see Rgure 3 A), and the arm 24 has 
a height smaller than that of the arm 14 of Example 1. 
The constituent elements having structures identical to 

50 those of Example 1 have the same reference numerals, 
and the desaiption thereof will be omitted. 

When the axial centers of the arm 24 and the 
implant member 11 form an obtuse angle with each 
other, neither the hook 25 nor the resin chain is brought 

55 into contact with alveolus. In addition, such an obtuse 
angle produces a wide space between the hook 25 and 
the alveolus, so that the attachment of the chain to the 
hook 25 is easy. 
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Examples 3 to 6 

Figures 5 to 7 are perspective diagrams showing a 
supporting body 1 0 accx)rding to Examples 3 to 5 of the 
present Invention. Figures 5. 6. and 7 are diagrams s 
respectively showing a supporting body according to 
Examples 3, 4. and 5 of the present invention. Rgure 8 
is a top view showing a supporting body 10 according to 
Example 6 of the present invention. 

In Examples 3 to 5. an implant 61 has a diameter of 
1.5mm. which is larger than that of Examples 1 and 2. 
While the hook 25 in Examples 1 to 4 has an opening 
opened in a direction parallel to the top of the abutment 
12, the hook 25 in Example 5 has an opening opened in 
a direction perpendicular to the top of the abutment 12 
(see Figure 7). In Example 6. a portion of a hook 65 is 
opened (see Figure 8), so that a chain can be easily set 
to the hook 65. In Example 3 to 6, the constituent ele- 
ments having structured identical to those of Examples 
1 to 4 have the same reference numerals, and the 
desaiption thereof will be omitted. 

Example 7 

Figure 14 is a diagram showing a supporting body 
according to Example 7 of the present invention. Figure 
14A is a front view thereof. Figure 14B is a top view 
thereof. 

In Example 7, an abutment 72 has an arm 74 con- 
sisting of a plurality of rings. Each ring can be cut off so 
that the length of the arm 74 can be shortened. The ring 
located at the end of the arm 74 is used as a hook 75. 
With this structure, the length of the arm 74 can be 
adjusted even when the abutment 72 is fixed to the 
implant 11, so that the position of the hook 75 can be 
adjusted along the length of the arm. 

In Example 7, the adjustment of the length of the 
arm is not limited to the above-described method; how- 
ever, the arm may be slidable along its length direction 
thereby freely change its length. 

In addition, not only the hook 75 located at the end 
of the arm 74 but also any of rings forming the arm 74 
can be used as a hook Therefore, two or more hooks 
can be obtained from one supporting body. 

Examples 8 and 9 

Figure 15 is a top view showing a supporting body 
of Example 8 of the present invention. Figure 1 6 is a top 
view showing a supporting body of Example 9 of the 
present invention. 

In Example 8, a supporting body has two arms 84a 
and 84b each of which is formed with a hook 85a and 
85b on its end. In Example 9. a supporting body has two 
arms 94a and 94b each of which is formed with a hook 
95a and 95b on its end. In Example 8, the angle formed 
between the axial centers of the arm 84a and the arm 
84b is 180 degree. In Example 9. the angle between the 



axial centers of the arm 94a and the arm 94b is 90 
degree. 

With this structures, two hooks oriented in different 
directions from each other can be obtained from one 
supporting txxiy. 

The angle formed between the axial centers of two 
arms Is not limited to 180 degree and 90 degree, but 
may be otfier various degrees. 

In addition, the supporting body of Examples 8 and 
9 may have three or more arms formed with a hook on 
their respective ends. In tills case, three or more hooks 
can be obtained from one supporting body. 

Example 10 

Rgure 1 7 is a perspective view showing a support- 
ing body according to Example 10 of the present inven- 
tion. 

In Example 1 0. an supporting body 1 00 includes an 
implant member 11 and an abutment (an exposed 
member) 102 having an arm 104 made of a plate spring 
formed with a hook 105 on Its end. 

The arm 104 made of a plate spring generates an 
elastic force, and the force is applied to the tooth to be 
treated, so that the tooth is moved to a desired position. 
For example, when the hook 105 is engaged to a tooth 
to be treated while curving the arm 104 as shown by a 
dashed line in Figure 17. In this state, an elastic force is 
generated along a direction N. and tiie force is applied 
to tiie tootii. Accordingly, tiie tooth is moved to a desired 
position. 

Example 11 

Figure 19 is a diagram showing a supporting body 
according to Example 1 1 of the present invention. Fig- 
ure 1 9A is a front view tiiereof. Figure 1 9B is a top view 
thereof. 

In Example 1 1 . a supporting body 110 includes an 
implant member 1 1 and an abutment (an exposed 
member) 112 having arms 114a and 114b made of a 
plate spring extending toward the opposed directions. 
The arms 1 14a and 1 14b are formed with hooks 115a 
and 1 1 5b on their respective ends. The abutment 1 12 is 
fixed to the implant 11 by a screw 113. 

As is the case of Example 10. the arms 114a and 
114b made of plate spring generates an elastic force, 
and the force is applied to a tooth to be treated, so that 
the tooth is moved to a desired position. For example, 
when the hooks 1 15a and 1 15b are engaged to a tootii 
to be treated while curving the arms 11 4a and 1 14b as 
shown by a dashed line in Figure 19A. In this state, an 
elastic force Is generated along a direction M, and the 
force Is applied to the tooth. Accordingly, the tootti is 
moved to a desired position. 
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Example 12 

Figure 21 is a perspective view showing a support- 
ing l>ody according to Example 12 of the present inven- 
tion. 

In Example 12. a supporting body 120 pierces max- 
illa and/or mandibula. The supporting body 120 
includes an Implant member 121 and abutments 
(exposed members) 122a and 122b firmly fixed on its 
both ends by screws 13. The abutments 122a and 122b 
has arms 124a and 124b respectively: each of arms is 
formed with hooks 125a and 125b respectively. 

Example 13 

Figure 23 is a diagram showing a supporting body 
according to Example 13 of the present invention. 

In Example 13, as Is the case of Example 12, a sup- 
porting body 130 includes an implant member 131 and 
abutments (exposed members) 132a and 132b on its 
both ends. The abutments 132a and 132b are formed 
with hooks 135a and 135b. respectively 

The abutments 132a and I32b have no arms. 
Therefore, the supporting body 130 of Example 13 is 
suitable to be used a treatment in which the abutments 
132a and 132b of the supporting body 130 can be 
located at the most desirable position to be used as an 
anchorage for applying a force to the tooth via a resin 
chain and the like. 

Example 14 

Figure 25 is a diagram showing a supporting body 
according to Example 14 of the present invention. Fig- 
ure 25A is a top view thereof. Figure 25B is a cross-sec- 
tional view showing a supporting body of Figure 25A 
along a line B-B. 

A supporting body 1 40 includes an implant member 
141 and an abutment (also refen-ed to as an exposed 
member) 142. The abutment 142 consists of an upper 
member 142b having four arms 144 and a lower mem- 
ber 142a which is to be connected to an implant mem- 
ber 141. The upper member 142b and the lower 
member 142a are connected to each other by a screw 
143. 

gxample 15 

Figure 28 is a diagram showing a supporting body 
according to Example 15 of the present invention. Fig- 
ure 2dA is a perspective view thereof. Figure 28B is a 
partially sectional view shewing a part of an implant 
member 151 of the supporting body of Rgure 28A along 
its axial direction. 

In Example 15. a supporting body 10 has a struc- 
ture identical to that of Example 4 except that the 
implant member 151 has screw threads of the same 
height each other on Its outer surface, so that the 



implant member 151 is in a form of male screw. Having 
a form of male saew. the implant member 151 can be 
firmly fixed to the maxilla and/or mandibula. 

In Example 15. the surface of the implant member 

5 1 51 is formed in such a manner that each screw thread 
has a sharp leading end. and the pitch 151b between 
. the threads is wide. With this structure, when the 
implant member is Implanted in maxilla and/or mandib- 
ula. the implant member 151 is threaded into maxilla 

10 and/or mandibula in such a nr^anner as to cut the maxilla 
and/or mandibula. Such an implantation produces only 
small resistance against the maxilla and/or mandibula, 
and therefore, the implant member 151 can be easily 
implanted in maxilla and/or marxiibula without damag- 

15 ing its screw top. 

Example 16 

Rgure 29 is a partially sectional view showing a 

20 part of an implant member 161 of a supporting body 
according to Example 16 of the present invention. 

In Example 16, a supporting body has a structure 
identical to that of Example 15 except that the high and 
low screw threads 161a are alternately an'anged on the 

25 surface of an implant member. With this arrangement, 
when the implant member 161 is threaded into maxilla 
and/or mandibula. the low saew threads 161a are not 
brought into contact with the maxilla and/or mandibula. 
Therefore, ho contact resistance is generated between 

30 the low screw threads 161a and the maxilla and/or man- 
dibula. In this manner, the resistance generated 
between the entire implant member 161 and the maxilla 
and/or mandibula is decreased, so that the implant 
member 161 can be easily implanted into maxilla and/or 

35 mandibula without damaging its screw end. 

Example 17 

Figure 30A Is a perspective view showing a sup- 
40 ix>rtlng body according to Example 17 of the present 
invention. Figure 30B is a perspective view showing the 
members forming the supporting body. Figure 31 is a 
longitudinal sectional view of the isupporting body 
In Example 17, a supporting body 17 Includes an 
45 implant member 171 , an abutment (an exposed mem- 
ber) 172 to be exposed inside of mouth when In use, 
and a screw 173 for fixing the innplant member 1 71 and 
the abutment 1 72 to each other. The abutment 1 72 con- 
sists of the upper member 177 and the tower member 
so 176 which are engageable to each other. The upper 
member 177 has an arm 14 formed with a hook 15 on 
Its end. 

A bottom surface 177b of the upper member 177 
and the top surface of the lower member 1 76 are formed 
55 with a plurality of projections and recesses arranged 
alternately in a radial direction. This structure enables a 
teeth engagement between the upper member 177 and 
the lower member 176, so that the orientations of the 
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upper member 177 having the arm 14 is adjustable 
along a horizontal direction at a fine pitch per projection 
and recess. Accordingly, the arm 14 can be oriented 
more precisely at a desirable direction. 

The upper member 177 has a hole 177c penetrat- 
ing its center position, and the lower member 176 has a 
female screw portion 176a penetrating Its center posi- 
tion. The implant member 171 is formed with screw 
threads on its top end. The upper member 177 and the 
lower member 1 76 are firmly fixed to each other by the 
screw 173 through the hole 177c and the female screw 
portion 176a. The implant member 171 is firmly fixed to 
the abutment 172 by threading its leading end into the 
female portion 176a formed in the lower member 176a. 

Although the present invention has been described 
by way of Examples 1 to 17 referring to drawings, it is 
understood that the present invention is not limited 
thereto and modification and variation of the present 
invention is possible without departing from the spirit or 
scope of the inventioi. 

For example, the diameter and length of the implant 
member, the length of the arm. the angle formed 
between the axial centers of the inrplant member and 
the axial centers of the arm and the like are not limited 
to those described in Examples 1 to 1 7, but are variable 
to be optimally adapted to a patient When a supporting 
body has an arm which is not made of spring plate as is 
the case of Examples 1 to 9, 12, and 15, it is recom- 
mended that the arm has a length in a range between 
1 .5 to 5mm. 

Furthermore, in Examples 1 and 2, the implant 
memt>er has a round-shaped cross-section on a plane 
perpendicular to the axial center thereof, as shown in 
Figures 2B and 4B; however, the cross-section is not 
limited to a round shape, but may be an elliptical shape, 
a triangular shape, and the like. When an implant mem- 
ber has a triangular cross-section and is formed with 
screw threads on its outer surfece, the distance 
between screw threads and the axial center off the 
implant member is smaller at a side of the triangle than 
at an apex thereof. When thus-formed implant member 
is implanted into maxilla and/or mandibula. the screw 
threads present at each side of the implant member are 
not brought into contact with the maxilla and/or mandib- 
ula, and no contact resistance is generated between the 
implant member and the maxilla and/or mandibula. 
Accordingly, as is the case of Example 16, the resist- 
ance between the entire implant member and the max- 
illa and/or mandibula is decreased. 

In Example 15, the supporting body of the first 
invention, which is implanted to maxilla and/or mandib- 
ula without piercing it. has been desaibed. However, 
Example 15 may be applied to the supporting body of 
the second invention, which pierces the maxilla and/or 
mandibula. That is, the supporting body of the second 
invention may have an implant member formed with 
screw threads on its outer surface, in order that the 
iiT^lant member is firmly fixed to the maxilla and/or 



mandibula. 

The exposed height of the exposed member (an 
abutment) inside of mouth when in use is not limited to 
a specific value. Preferably, the exposed height is as low 
5 as possible. Whereas some exposed height is neces- 
sary for an orthodontic treatment, a small exposed 
haght gives only a small sense of discomfort to a bucca 
and tongue and gives only a small force to an implanta- 
tion site where a supporting body is implanted. When a 
10 supporting body has an arm of which axial center forms 
an obtuse angle or 180 degree with the axial center of 
an implant member, the exposed height of the exposed 
member (or the abutment) becomes large. In this case, 
it is preferable that the portion of the exposed member 
IS (or the abutment) other than the portion having the arm 
has a height in a range between 1 .5 and 3mm. 

In Examples 1 to 15 and 17, a hook has a ring 
shape or a C-shape; however, it is not limited thereto. A 
hook may have any shape as far as it can be connected 
20 to a bracket, a lingual button, a resin chain, a metallic 
coil spring, and the like. It is preferable to select a hook 
having such a shape that gives less sense of discomfort 
to bucca and tongue. In addition, the arm may be in an 
oval shape formed with a hook on its end to which a 
25 resin chain is engaged. 

in Examples 1 and 2, the implant member 1 1 has a 
hexagonal shape projection and the abutment 12 has a 
hexagonal shape recess which are engageableto each 
other; however, it is not limited thereto, and these 
30 recess arxi projection may be formed in a polygonal 
shape so as to be oriented to a desired horizontal direc- 
tion. For example, in the case of an octagonal shape, 
the direction of the orientation of the arm can t>e hori- 
zontally changed by 45 degree. 
35 In Examples 1 to 16. an abutment (i e., an exposed 
member) and an implant member are independently 
formed; however, they may be formed in one piece unit. 
When a supporting body includes an abutment and an 
implant member which are independently formed, it is 
40 possible to exchange an abutment into new one having 
an arm with a different length and/or a different upward 
direction from the old one Accordingly, an abutment 
which is the most preferable for the patient can be 
selected and can be mounted to an implant member. In 
45 addition, this structure enables a position of a hook to 
be changed to a desired position even after implanting 
an implant member Into maxilla and/or mandibula. 

In Examples 1 to 16, an Implant member is in one 
piece unit; however, it is not limited thereta For exam- 
50 pie, an implant member may consist of two independent 
members, that is, a connecting part to be connected to 
an abutment and a implanted part to be Implanted in 
maxilla and/or mandibula, and tiiese two members are 
combined into one piece unit when in use. 
55 In Example 12, a supporting body 120 includes the 
abutments 122a and I22b each of which has an arm 
124a and 124b respectively. In Example 13, a support- 
ing body 130 includes the abutments 132a and 132b 
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neither of which has an arm. However, it is not limited 
thereto, and a supporting body may have abutments 
only one of which has an arm. 

In the pierce supporting body of Example 12. the 
hook is provided to the end of the respective arms. 5 
However, the hook may be provided at any portion of 
the arm. In addition, one abutment may have two or 
more arms. 

[Processes of Implanting a supporting body into maxilla io 
and/or mandibula] 

Hereinafter, processes of implanting a supix>rting 
body in maxilla and/or mandibula will be described 
referring to Figures 9 and 10. The processes will be is 
described using a supporting body of Example 3 as an 
example. 

Prior to Implanting a supporting body 10 in maxilla 
and/or mandibula, a recess (irrto which a projection of 
an abutment 12 is engaged) of an implant member 61 is 20 
covered with a temporary cap 17. Then, gingival 
mucosa is cut open and maxilla and/or mandibula is 
drilled to form a hole using an appliance such as a drill. 
The implant member 61 of the supporting body 10 is fit- 
ted into the hole. After that, an opening 31a of the gingi- 25 
val mucosa Is stitched. The implant member 61 is left In 
this state until the stitched portion Is cured and the 
innplant member 61 is firmly fixed to the maxilla and/or 
mandibula 30 (see Figure 9), in order to prevent the 
implantation site from being contaminated by bacteria. 30 

When the gingival mucosa 31 has grown to cover 
the implant member 61 and the Implant member 61 is 
firmly fixed to the maxilla and/or mandibula 30, the gin- 
giva mucosa 31 covering the implant member 61 is 
removed. Then, an abutment 12 is mounted to the 35 
implant member 61 and is fixed thereto by a screw 13 
(see Figure 10). 

In the above description, the maxilla and/or man- 
dibula 30 is drilled to form a hole for implanting an 
implant member 61. Or alternatively, an implant mem- 40 
ber 61 may be implanted in maxilla and/or mandibula 
without previously forming a hole upon cutting the gingi- 
val mucosa 31. because the implant member has a 
small diameter. 

When an orthodontic treatment will take only a 45 
short period of time and there is no fear that the stitched 
innplantation site is contaminated by bacterial, the abut- 
ment 12 may be mounted to the implant member 61 
immediately after Implanting the Implant member 61 In 
the maxilla and/or mandibula 30 without waiting until the so 
stitched implantation site is cured. 

In addition, when there is no fear that the stitched 
implantation site will not be contaminated by bacterial 
because, for example, an antibiotic substance is applied 
thereto or a supporting body having extremely small ss 
diameter is to be used, a supporting body including an 
Innplant member and an exposed member formed in 
one piece unit is can be used. In this case, the suppxsrt- 



ing body is implanted while its exposed member is 
exposed inside of mouth without stitcNng the wound. 
Then, the supporting body Is left in this state until its 
Implant member is firmly fixed to the maxilla and/or 
mandibula. 

[Description of all orthodontic treatment] 

Hereinafter, an orthodontic treatment using the 
supporting body of tiie present invention will be spedfi- 
caliy described. 

Treatment Example 1 

Figure 11 is a diagram for illustrating a method for 
pulling a molar tootii toward alveolus. In Treatment 
Example 1. used is a supporting body with an implant 
member having only one arm on its one end. as those of 
Examples 1 to 7. 

A band 33 is fitted to a molar tooth 36, and the band 
33 is attachedly provided with a bracket 34 and a lingual 
button 35. At the same time, supporting bodies 10 are 
implanted to maxilla and/or mandibula 30 on the left and 
right sides of tiie molar tooth 36. Each supporting body 
10 is provided with a hook 25 via an arm. The hooks 25 
are connected to the bracket 34 and the lingual button 
35, respectively by a resin chain 37. In this state, an 
elastic force is applied to the molar tooth 36 tiirough tiie 
resin chain 37. thereby pulling the molar tooth 36 toward 
\he alveolus to a desired position. 

The implantation site of the supporting bodies 10 
may be limited to a specific region depending on the 
presence or absence of nerves, and tiierefore. may be 
deviated from the position which is the most preferable 
for conducting an orthodontic treatment. This problem 
can be solved by selecting a supporting body having an 
arm with a desired length and then placing tiie support- 
ing body while orienting the arm to the desired direction. 
In this manner, a hook can be located at the most pref- 
erable position for applying a force to the tooth to be 
treated. 

Treatment Example 2 

Rgure 12 Is a diagram for illustrating a method for 
treating a canine tooth. In Figure 12, the an-angement of 
the teeth on upper left jaw is shown. In Treatment Exam- 
ple 2. the canine tooth is centrifugally moved. As in the 
case of Treatment Example 1, used is a supporting 
body having only one arm on its one end, as those of 
Examples 1 to 7. 

In Treatment Example 2, a tooth 3 (a canine tooth) 
is pulled toward a tootti 5 (the fiftii premolar tooth). In 
tiie vicinity of the tootii 5 on the buccal side and on tiie 
lingual side, supporting bodies 10a and 10b are respec- 
tively implanted. The tooth 3 Is attachedly provided with 
a bracket 34 and a lingual button 35. The supporting 
body 10a is connected to the bracket 34 by a resin chain 
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37a, and the supporting body 10b is cx)nnected to the 
lingual button 35 by a resin chain 37b. In this state, the 
tooth 3 is pulled toward the tooth 5 while the pulling 
force is uniformly applied to the tooth 3. In this manner, 
the tooth 3 is moved to a desired position without being 
irregularly twisted. 

The implantation site of the supporting bodies 10a 
and 10b may be limited to a specific region depending 
on the presence or absence of nerves, and therefore, 
may be deviated from a position which is the most pref- 
erable for an orthodontic treatment. This problem can 
be solved by selecting a supporting body having an arm 
with a desired length and then placing the supporting 
body while orienting the arm to the desired direction. In 
this manner, the hook can be located at the most prefer- 
able position for applying a force to the tooth to be 
treated. In addition, the hook also can be located at 
such a position as to prevent the contact between the 
resin chain and the alveolus. 

Treatment Example 3 

Figure 13 is a front diagram for illustrating a method 
for treating a front tooth 1. In the treatment, the front 
tooth 1 is pulled toward the alveolus. In Treatment 
Example 3, a supporting body 10 of Example 6 Is used 
as an example. 

When the implantation site of the supporting body 
10 is limited to a position between a front tooth 1 and a 
front tooth 2 due to the presence of nerves (i.e., at a 
position same as that in the conventional case), it is 
possible to locate a hook 65 at any position along the 
direction shown by an arrow K via an arm 64. The front 
tooth 1 is provided with a bracket 34. The hook 65 and 
the bracket 34 are connected to each other to apply a 
pulling force to the front tooth 1 along the direction K. In 
this manner, the front tooth 1 is moved to a desired posi- 
tion. 

When an orthodontic treatment is conducted using 
the supporting body of the present Invention, a force 
can be applied to the tooth to be treated from the most 
preferable position along the most preferable direction. 
Therefore, there is no need to take complicated proc- 
esses such as connecting the tooth to be treated to the 
other tooth, and the treatment takes only a short period 
of time. 

Treatment Example 4 

Figure 18 Is a diagram for Illustrating a method for 
treating a canine tooth, as is the case of Treatment 
Example 2. In Figure 18, the arrangement of the teeth 
on upper right jaw is shown. In Treatment Example 4. 
the canine tooth is centrifugally moved, and used is a 
supporting body having an arm made of a spring plate 
of Example 10. 

A supporting body 100 is implanted in an upper pal- 
atal bone, and a tooth 3 is provided with a lingual button 



35 on its lingual side. As shown in Rgures 17 and 18 
(especially by a dashed line in Figure 17), while cunning 
an arm 104 of the supporting body 100. a hook 105 on 
the end of the arm 104 is engaged to a lingual button 
5 35. In this state, a restoring force generated by the arm 
made of spring plate is applied to the tooth 3 tiiereby 
centrifugally moving the tooth 3 in a direction shown by 
an arrow N. 



Rgure 20 is a diagram for illustrating a metinod for 
simultaneously treating two teeth. In Rgure 20, a cross 
section of an upper jaw is shown. In Treatment Example 
5, two teeth are pulled toward alveolus using a support- 
ing body 110 having two arms made of plate spring. 

Each of arms 1 14a and 1 14b are formed with hooks 
1 15a and 1 15b on their respective ends, and two teetii 
6 are attachedly provided with lingual buttons 35a and 
35b respectively on their lingual sides. The supporting 
body 110 is implanted in an upper palatal bone. As 
shown in Figures 19A and 20 (especially shown by a 
dashed line in Figure 19 A), while curving tiie arms 114a 
and 1 14b. the hooks 1 1 5a and 1 15b are engaged to the 
lingual buttons 35a and 35b respectively. A restoring 
force generated by the arms 114a and 1 14b is applied 
to tiie two teetii 6. tiiereby pulling the two teeth 6 along 
a direction shown by an arrow M. 



Rgure 22 is a diagram for illustrating a metiiod for 
treating a molar tooth as is the case of Treatment Exam- 
ple 1. Rgure 22A Is a side view showing gingiva and 
maxilla and/or mandibular Figure 22B is a top view of 
Figure 22A. In Treatment Exanple 6, used is a pierce 
supporting body 120 of Example 12. 

As is the case of Treatment Example 1 , a band 33 
is fitted to a molar tootii 36. The band 33 is attachedly 
provided with a bracket 34 and a lingual button 35. An 
implant member 121 of the supporting txxjy 120 pierces 
maxilla and/or mandibula 30 between a tooth 36 and a 
tooth 7 adjacent to the tooth 36 in such a manner that 
the nerve; tooth 36, and a dental root are not damaged. 

The hooks 125a and 125b are connected to the 
bracket 34 and the lingual button 35 respectively via 
resin chains 37. The resin chain 37 pulls the tooth 
toward the alveolus. 

In this case, by selecting the most preferable lengtii 
arxJ upward angle of the arm 124a and 124b, the hoote 
125a and 125b on each end of tiie arms 124a and 124b 
are located at the most preferable position to be used as 
an anchorage. In addition, tiie tooth 36 can be uniformly 
pulled by the resin chains 37 via the bracket 34 and the 
lingual button>35, thereby pulling the tooth 36 toward the 
alveolus without being irregularly twisted. 

As a bone is repeatedly destroyed and built, there is 
a fear that the implant of tiie supporting body 10 is grad- 
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ually inclined when it receives a force during the treat- 
ment of Treatment Example 1. However, in Treatment 
Example 6, the pierce supporting body 120 of Example 
12 is used, so that the implant member thereof receives 
a uniform force. Therefore, there is no fear that the 
implant member 121 is inclined. 

Treatment Example 7 

Rgure 24 is a diagram for illustrating a method for 
treating the fourth premolar tooth. In Figure 24, the 
arrangement of the teeth on upper right jaw is shown. In 
Treatment Example 1, the fourth premolar tooth is cen- 
trifugally moved using a pierce supporting body 130 of 
Example 13. 

The supporting body 1 30 pierces the maxilla and/or 
mandibula between teeth 6 and 7. A tooth 4 (forth 
premolar tooth) Is attachedly provided with a bracket 34 
on its bucqal side, and a lingual button 35 on its lingual 
side. 

The supporting body 130 has an abutment 132a 
exposed on the buccal side and an abutment 142b 
exposed on the lingual side, each of which is formed 
with a hook 135a and 135b respectively. The hook 135a 
is connected to the bracket 34 by a coil spring 38a. and 
the hook 135b is connected to the lingual button 35 by a 
coil spring 38b. 

The coil springs 38a and 38b pull the fourth premo- 
lar tooth 4 via the bracket 34 and the lingual button 35 in 
a direction shown by an arrow in Figure 24 using the 
hooks 135a and 135b as an anchorage. In this manner, 
the fourth premolar tooth 4 is moved to a desired posi- 
tion without being irregularly twisted. 

In Treatment Example 7, used is the supporting 
body 130 having no arm of Exanple 13; however, the 
supporting body 120 having arms of Example 12 can be 
also used. When the supporting ixxly 120 having arms 
is used, the orientation of the arms are properly 
changed in order that the hooks are located at a desired 
position for conducting a treatment and that a coil spring 
for connecting the hook and the bracket to each other is 
not brought into contact with the alveolus. 

Treatment Example 8 

Rgure 26 is a diagram for illustrating a method for 
simultaneously treating four teeth. In Figure 20, a cross 
section of an upper jaw is shown. In Treatment Example 
8. two supporting bodies 1 10 have four arms in common 
are used. 

In Treatment Example 8, two supporting bodies 140 
are Implanted in an upper palatal tx>ne, and these two 
supporting bodies 140 have four arms 144 in common. 
Each arm 144 is made of plate spring, and is formed 
with a hook on its end. Each of teeth 5r, 7n, 5l. and 7|_ 
is attachedly provided with a lingual button 35. Each 
hook is engaged to each lingual button 35. In this state, 
the restoring force generated by the arms 1 44 is applied 



to the teeth 5r, 7r, 5l, and 7l thereby moving them to a 
desired position. 

In Treatment Example 8, two supporting bodies are 
implanted in an upper palatal bone (that is. there are 
5 two implantation sites.). A plurality of supporting bodies 
together can endure a stronger force during the treat- 
ment. However, only one supporting body is used for 
simultaneously treating four teeth. 

70 Treatment Example 9 

Rgure 27 is a diagram for opening the median pal- 
atine suture toward both buccal sides. In Figure 27. an 
up3per jaw is shown. 
75 The supporting kxxjy of the present invention can 
be used in a treatment for opening the median palatine 
suture toward both buccal sides. A plurality of support- 
ing bodies 10 are implanted in an upper palatal bone, 
each of which is connected to a rapid expansion appli- 
20 ance 40. The rapid expansion appliance 40 generates a 
pushing force toward both buccal sides, and the force is 
conveyed to the upper palatal bone via the supporting 
bodies 10, thereby opening the upper platal bone 
toward the buccal sides. 
2s Conventionally, the expansion appliance is set to 
the teeth, and the force is applied to the teeth to open 
the median palatine suture toward lx)th buccal sides. 
Contrary to this, according to the present invention, the 
supporting bodies are implanted In an upper palatal 
30 bone, and the force is directly applied to the upper pala- 
tal bone. In this manner, the median palatine suture 41 
can be expanded without giving no stress to teeth. 

Although the present invention has been described 
by way of Examples 1 to 16 referring to drawings, it is 
35 understood that the present invention is not limited 
thereto and modification and variation of the present 
invention is possible without departing from the spirit or 
scope of the invention. 

In Treatment Examples 1 to 3 and 6, a pulling force 
40 toward the supporting body is generated by a resin 
chain. In Treatment Example 7, a pulling force toward 
the supporting body is generated by a resin chain. How- 
ever, it is not limited thereto, and a pushing force against 
the supporting coil may be generated by a coil spring. In 
45 any of these methods, the supporting body off the 
present invention can be used. 

When the treatment is completed, the supporting 
txxiy is removed from the implantation site. However, as 
the supporting body of the present invention has small 
so diameter, there is no problem for human body even If 
the supporting body is not removed arxi is left 
implanted. 

As described above, the supporting body of the 
present invention can be implanted to maxilla and/or 
55 mandibula while avoiding nerves. When the supporting 
body has an arm of which orientation is changeable, the 
hook provided to the arm can be located at a desired 
position. In addition, the implant member has small 
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diameter, so that the wide selection of the implantation 
site can be obtained. 

By adjusting the orientation of the arm so as to 
locate the hook to the most preferable position for apply- 
ing a force to the tooth to be treated, the tooth is moved s 
along a straight line toward the supporting body. 
Accordingly, no complicated processes are required 
contrary to the conventional cases. In this manner, an 
orthodontic treatment requires only short period of time 
and only small burden is given to a patient. In addition. io 
the supporting body of the present Invention is also 
applicable in a treatment in which the median palatine 
suture is expanded without giving no harmful influence 
to teeth. 

Although the present invention has been fully is 
described by way of examples with reference to the 
accompanied drawings, it is to be understood that vari- 
ous changes and modifications will be apparent to those 
skilled in the art Therefore, unless otiierwise such 
changes and modifications depart from the scope of the 20 
invention, they should be construed as being included 
therein. 

Claims 

25 

1. A supporting body for use in an orthodontic appli- 
ance comprising: 

an implant member having the maximum 
dimension of 2 mm or less in a cross section 30 
thereof for being implanted in a jaw bone; and 
an exposed member forming one end of the 
supporting body to be exposed to inside of 
mouth when in use, the exposed member 
including an exterxJed arm and the arm is 35 
formed with a hook. 

2. The supporting body according to claim 1. wherein 
the implant member and the exposed member are 
independentiy formed from each other and the 40 
exposed member Is mountable to the implant mem- 
ber to form a one piece unit when in use. 

3. The supporting body according to claim2. further 
comprising a screw member fbr screw connecting 45 
the implant member and the exposed member. 

4. The supporting body according to claim 1 . wherein 
angle formed between the axial centers of the arm 
and the implant member is set in a range of 90 so 
degree and 1 80 degree. 

5. The supporting body according to claim 2, wherein 
the exposed member is formed with a polygonal 
shape recess and one end of tiie implant member is ss 
formed with a corresponding polygonal shape pro- 
jection fitting to the polygonal shape recess 
whereby the arm is selectably oriented in a plane 



perpendicular to the axial direction of the implant 
member. 

6. The supporting body according to claim 4, wherein 
tiie exposed member having a polygonal shape 
projection is fitted to the implant member having a 
polygonal shape recess whereby the arm is 
selectably oriented in a plane perpendicular to the 
axial direction of tiie implant member. 

7. The supporting body according to daim 2, wherein 
the exposed member is provided with a teetti 
engageable portion and the implant member is pro- 
vided with a teeth engaging portion that is engage- 
able with tiie teeth engageable portion so that tiie 
arm is selectably oriented in a plane perpendicular 
to the axial direction of the implant member. 

8. The supporting body according to daim 1. wherein 
the arm is set to be adjustable in its length. 

9. The supporting body according to daim 2, wherein 
the exposed member has a tapered surface witii 
respect to the longitudinal axis of the supporting 
body and the implant member has a corresponding 
tapered surface whereby the exposed member is 
fitted to the implant member. 

10. The supporting body according to claim 4, wherein 
the exposed member has a tajDered surface witii 
respect to tiie longitudinal axis of the supporting 
body and the implant member has a corresponding 
tapered surface whereby the exposed member is 
fitted to tiie implant member. 

11. The supporting body according to claim 1, wherein 
tiie exposed member has a plurality of arms. 

12. The supporting member according to daim 1. 
wherein the arm is made of a plate spring. 

1 3. The supporting body fbr use in an orthodontic appli- 
ance, the supporting body conprising: 

an implant member to pierce a jaw bone; and 
an exposed member provided on opposite 
ends of the inrplant member to be exposed to 
inside of mouth when is use, the exposed 
member having a hook. 

14. The supporting body according to claim 13, 
wherein the implant member has the maximum 
dimension of 2mm or less in its cross sectional 
view. 

15. The supporting body according to claim 13, 
wherein the implant member and tiie exposed 
member are independentiy formed from each otiier. 
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and the exposed member is mountable to the 
implant body to form a one piece unit when in use. 

16. The supporting body according to claim 13. wherein 
the hook is connected to the exposed member via 5 
an arm. 

17. The supporting body according to claim 16, 
wherein an angle formed between the axial centers 

of the arm and the implant member is set in a range io 
between 90 degree and 180 degree. 

18. The supporting body according to daim 15. 
wherein the exposed member having a polygonal 
shape projection is fitted to the implant member is 
having a polygonal shape recess wherein the 
exposed member is selectabty oriented to a plane 
perpendicular to the axial direction of the implant 
member. 

20 

19- The supporting body according to daim 13, 
wherein the exposed member has a plurality of 
arms. 

20. The supporting body according to daim 13. 2S 
wherein the exposed member has an arm made of 

a plate spring. 

21. An orthodontic method using a supporting body 
including an Implant member having the max. so 
dimension of 2mm or less in a cross section thereof 
and an exposed member forming one end of the 
supporting body, the exposed member including an 
extended arm and the arm is formed with a hook. 

the orthodontic method comprising the steps of: 3S 

a) a step of implanting the innplant member in a 
jaw bone: 

b) a step of attaching a fixing member to a tooth 

to be treated: 4o 

c) a step of connecting the fixing member and 
the hook by an elastic member; and 

d) a step of appl^ng an elastic force generated 
by the elastic member to the tooth. 

45 

22. An orthodontic method using a supporting body 
including an implant member having the maximum 
dimension of 2mm or less in a cross section thereof 
and an exposed member forming one end of the 
supporting body, the exposed member Including an so 
extended arm made of a plate spring and the arm Is 
formed with a hook, the orthodontic method com- 
prising the steps of: 

(a) a step of implanting the Inplant member in ss 
a jaw bone; 

(b) a step of attaching a fixing member to a 
tooth to be treated; 



(c) a step of engaging the hook with the fixing 
member; and 

(c) a step of applying a force generated by the 
arm to the tooth. 

23. An orthodontic method using the supporting body 
comprising an implant member to be pierce a jaw 
bone and an exposed member having a hook pro- 
vided on opposite ends of the implant body to be 
exposed to inside of mouth, the orthodontic method 
comprising tiie steps of : 

a) a step of implanting the inplant member of 
an orthodontic appliance in such a manner as 
to penetrate through a jaw bone; 

b) a step of attaching a fixing member to a tooth 
to be treated; 

c) a step of connecting the fixing member and 
the hook by an elastic member; and 

d) a step of applying a force generated by the 
elastic mender to the tooth. 
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